Plasmolysis of Pteridium protoplasts: A study using light and scanning-electron microscopy.
A study was undertaken using gametophytes of the fern Pteridium aquilinum to examine the effects of plasmolysis on the topography of protoplasts. Methods are described whereby the surfaces of non-isolated protoplasts can be observed in the plasmolysed condition using scanning electron microscopy. Plasmolysed gametophytes were also examined in the light microscope using differential interference contrast and ultra-violet fluorescence microscopy after staining with fluorescein diacetate. With scanning electron microscopy, plasmolysed protoplast surfaces appeared smooth with no evidence of wrinkling or infolding of excess membrane. The formation of irregular-shaped protoplasts, protoplasmic threads, subprotoplasts, and protoplasmic networks covering internal wall surfaces all provided evidence for strong wall adhesion of the protoplasm. The availability of membrane for uptake into folds or vesicles is therefore thought to be minimal. Transmission electron microscopy showed some protoplasmic threads to be plasmodesmata, the remainder being cell-wall contact points. Remnants of these threads were occasionally observed on isolated protoplasts in both the light and electron microscopes.